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SELECTIVE COMMUNICATION SYSTEM 
Conrad H. Hoeppner, Washington, D. C. 
Application VIarch 18, 1946, Serial No. 655,356 
7 Claims. (CI. 177--353) 
(Granted under the act of Match 3. 1883, as 
a.mended April 30, 1928; 370 O G. 757) 
1 
This invention relates broadly to communica- 
tion apparatus and in ioarticular to method nd 
circuits useful in selective or coded communica- 
tion. 
In both wired and wireless communication, ad- 5 
vantage is widely taken of frequencyselective cir- 
cuits at the receiver to accept intelligence en 
dowed energy of a particular, frequency or a par- 
ticular hand of frequencies and to reject energy 
of all other frequencies.. In certain instances, 10: 
and in particular in control signal communication 
it is desirable to achieve a still higher order 
lectivity so that the receiver is not held responsive 
to a particular ïrequency regardless of its source  
In control signal communication for examp]e, 
single ïrequency selecivity may require a discrete 
ïrequency for each control. For a multiplicity 
controls, a wide section of the frequency spectrum 
may be required in order to secure the necessary 
discrimination between signals. Any one of the 20' 
controls is subject to actuation by energy of ifs 
corresponding ïrequency regardless of ,the source 
oï that energy, a condition which, particularly in 
radio control systems, leads to erratic control. 
It is possible fo avoid erratic operation to a 23 
large extent and to actuate a number of discrete 
controls greater than the number of frequencies 
employed by providing a plurality of frequency 
selective circuits at the receiver in such a man- 
ner that only energy which is of a plurality of 
frequencies will be accepted to actuate a given 
control. While such combination coding is ad- 
vantageous as compared with simpl» sing]e fre- 
quency selectivity, it fails to achieve the saine ef- 
ficiency of utilization of frequencies as a coding 35 
system in which, for each control, there must not 
only be a pluraiity of frequencies, but the neces- 
sary frequencies must appear in a particular order 
in a particuloEr time relationship. Such a system 
of coding may be called "rime permutation" cod- 40 
ing-or simply "permutation" coding. 
!t is an objectof this invention fo provide meth- 
od and aparatus for permutation coding. 
It is another objec of this invention OEo provide 
method and apparatus [or signal discrimination 
on the basis of £requency composition. 
ït is another object of this invention to pro- 
vide metod and apparatus ïor accepting or re- 
jecting an input signal in accordance with 
frequency occurrence characteristics. 50 
If is another object of this invention to pro- 
vide .a circuit which responds to produce an out- 
put signal only to a particular plurality of signa]s 
applied in a particular order within a ipredeter- 
mined interval of time. 55 

2 
Otherobjects and ïeatures oï this invention.will 
become apparent upon a carefuI consideration. 
oï the ollowing detailed description when taken 
together with the accompnying drawings in 
which: 
.Fig. 1 is thë circuit diagram of. one exemplary 
embodiment of this invention; 
Fig. 2 is the circuit diagram of a variant em 
bodiment of this inventilon; and 
 Fig. 3 is the circuit diagram of another variant 
embodimen[ of this invention. 
In a communication system in.which each.item. 
of intelligence is conveyed by a plurality, of fre- 
quency components, mere combination of_ those 
components limits their common used to only 
one intelligence item. If, however, permutation 
be employed, the common use of . plurality of! 
ïrequencies may result in a nttmïoer oï disoEete' 
arrangements each of which may correspond toa 
different item of intelligence. For example, thzee. 
different ïrequencies, which, in combination, yield: 
only one arrangement, in rime permutation, yield 
six arrangements. 
 leference is now had to Fig: 1, the circuit dia- 
grain of apparatus for rime permutation coding,: 
constructed according te the teachings ofthis in, 
vention. A signal comprising.energy of three.fre- 
quencies F, F2, and F occurring in a predeter- 
mined rime order must be applied at input ter- 
minals  in order to produce an output signal at 
output temninals 2. In this embodiment.the -in- 
put signal is applied to a ïrequency selective in- 
put circuit comprising parallel inductive branch 
3 and capacitive branch 4, Inductive winding.3 
has a. cote  of magnetic material, such as sflicon 
steel, or one of various avaflable alloys of iron 
nickel and cbalt, or powdered iron. On this core 
 are two other windings 6 and l. With this con- 
struction, the flux resulting from the flow of car- 
rent in windings  and I affects the flux density 
within core  with respect to .winding 3. Since 
the flux density is changed, the permeabilïy is 
refiected in a corresponding change in the "A. Ci" 
or incremental inductance of winding 3. While 
the precise relationships involved, border on. the 
recondite to the extent that the design of coils 
with magnetic cotes normally includes an element 
of cut and try, it may be said in general that a 
magnetizing force accompanying a steady fl0w 
of current in winding  or winding I decr.eases 
the incremental inductance of winding 3. When 
no current flows in winding  or winding l, wind- 
ing 3 contributes its highest value of inductance 
to the paral!el circuit which it forms .with capaci- 
tire element . Under such a condition, the res- 
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3 
onant frequency of the parallel circuit is at 
lowest value. If current flows in either winding 
6 or winding , the resonant frequency of the 
parallel circuit is increased by an amount which 
depends largely upon the number of turns in those 
windings and by the magnitude of the current. 
Thus the current through those winding may be 
control!ed fo effect a change in the resonant fre- 
quency of the parallel circuit. 
Tubes 8 and 8 represent the vacuum tube com- 
ponents of a self returning switching or multi- 
vibrator means for producing a rime interval 
deflning gating voltage which appears as a posi- 
tive excursion af plate | 0 of tube 0 and as a nega- 
tire excursion ai plate | | of tube 9. In particu- 
lar, tube $ is a normally non-conducting tube 
held so by positive cathode bias. If will, how- 
ever, conduct fo produce a negative signal ai ifs 
plate |2 when a signal applied ai input-terminal 
| comprises energy of a frequency which develops 
the resonant frequency response of the parallel 
circuit comprising inductive winding 3 and ca- 
pacitance 4. Such a negative signal ai plate 
of tube 8 is communicated through capacitor 
fo grid | 4 of tube . 
The right hand element of tube 0 oï which 
plate |0 is a part is normally conducting since 
grid |4 is normally ai the saine potential as 
cathode |5. The normal (quiescent) flow of 
outrent through the right hand element of tube 
0 holds the left hand element, of which plate | | 
is a part, non-conducting by virtue of the bias 
generated across resistor 18. A negative signal 
at grid |4, such as that supplied by tube 8, 
duces the cathode bias on the left hand element 
oï tube 0 permitting if fo conduct and reverse 
the conditions of conduction and non-conduction 
within tube 0 for a deflnite interval of rime. 
This normal cathode coupled self-returning mul- 
tivibrator action is, of course, accompanied by 
the appearance of a positive gating voltage at 
plate |0 (right hand element non-conducting) 
and of a negative gatin voltage af plate 
|| (left hand element conducting). The du- 
ration oï these gating voltages is determined 
essentially by the interval of rime required for 
capacitor |3 fo discharge suificiently for the right 
hand element of tube 0 to resume conduction. 
This interval may be flxed within wide limits 
substantially by choice of capacitor |3 and resis- 
tors |7 and |8 in ifs discharging circuit. 
Tube |0 is connected in series with winding 
8 on magnetic cote 5 and represent a means of 
controlling the current which flows through 
winding 8. To maintain a high "Q" in the res- 
onant circuit 3, 4 it is preferably that tube 
be of the pentode variety. Grid  of tube 
is so connected fo the voltage divider compris- 
ing resistors |, , and 3 between plate  of 
tube 0 and (C--) potential that tube |0 may on]y 
conduct when the right hand element of tube 
is non-conducting, i. e. during the generation of 
the gating voltage. 
Tubes 4 and -8 are the vacuum tube compo- 
nents of a second multivibrator means for pro- 
ducing a rime interval defining gating voltage 
similar in all respecte fo the means comprising 
tubes 8 and 0 except that tube 4 is a dual con- 
trol tube requiring positive signale on both grid 
8 and grid  simultaneousty belote a negative 
keying signal is applied fo tube 5 fo institute the 
generation of the gating voltage. Grid  
ceives the resonant circuit output of the paral!el 
circuit comprising winding 3 and capacitence 
whfle rid  holds tube 4 non-conducting ex- 

4 
cept during the interval defined by the positive 
gating voltage appearing af plate 10 of tube 
Thus if will be seen that no signal may reach 
tube 5 except during the existence oï the gat- 
ing voltage produced by tube 0 and that during 
that gating voltage the frequency required fo 
develop the resonant frequency response of the 
parallel circuit and thus apply a keying signal fo 
tube 5 through tube 24 is changed by the flow 
of current tlrough winding 
Tube 
sponsive fo the gating voltage produced by tube 
25 in much the saine manner as tube |0 is re- 
sponsive fo the gating voltage produced by tube 
and is atso preferably of the pentode variety. In 
this particular embodiment, tube 28 is a normal- 
ly conducting tube so that its action is fo stop 
the flow of current in winding  and thus de- 
crease the resonant ïrequency of the parallel 
circuit comprising winding 
during the interval of rime defined by tube 
gating voltage. This action is accomplished by 
connecting grid 0 of tube 8 fo plate 30 of 
tube  rather than fo plate 3|. A negative, 
rather than positive gating voltage is thus applied 
fo tube 28 during the interval defined by the op- 
eration of the second multivibrator means. 
Tube 3 is a dual control or coincidence tube so 
negatively biased at both grids 33 and 34 that 
positive signale must be applied simultaneously 
fo both grids in order fo cause it fo conduct and 
produce a negative output signal at terminals 
Grid 3 is arranged fo receive the resonant fre- 
quency response of the parallel circuit of wind- 
ing 3 and capacitance 4 while grid 4 is responsive 
fo the positive gating voltage generated ai plate 
3| of tube 5. It will be seen that the resonant 
frequency response of the parallel circuit will 
cause tube 3 fo conduct to produce an output 
signal only during the existence of the gating 
voltage produced by tube  and that, during the 
existence of that gating voltage, the signal fre- 
quency developing that resonant îrequency re- 
sponse will be decreased by the stoppage of cur- 
rent flow through winding 
In operation and in the absence of an applied 
signal ai input terminale |, the right hand ele- 
ments of tubes 0 and 2, and tube 8 are con- 
ducting while the remaindeÆ of the tubes are 
non-conducting. The resonant frequincy 
of the parallel circuit comprising winding 3 and 
capacitance 4 is thus fixed by the flow of cur- 
rent through winding  af a value different from 
resonant frequency 1% (that which is fixed by the 
circuit elements in the absence of current fiow 
through either winding 6 or winding 7). From 
the earlier explanation of the action of the plu- 
ral windings on magnetic cote 
is thus greater than 1%. 
Let if be assumed that a signal of frequency 
F having maximum peak amplitude limited in 
value by suitable preceding limiter circuits 
applied fo terminals |. This signal develops the 
resonant frequency response of the parallel cir- 
cuit, tube 8 produces its keying signal and tube 
0 .proceeds fo generate ifs gating voltage. Dur- 
ing the interval defined by this gating voltage, 
tube |0 conducts fo alter the resonant frequency 
of the parallel circuit fo a value F (correspond- 
ing fo current flow in both winding  and wind- 
ing ). Also during this interval, tube 
unbiased ai grid 0 and is ready to receive a 
signal from the parallel circuit. Now let it be 
assumed that, during this interval, a signal of 
frequency F is applied fo terminals |. This sig- 



nal?developsthresonat.frecuency; response= Of 
the -arïlel: circuit;:- be  :.pro'du: t: keng 
sialndb2: procëëds çt:generteitSgatig 
voltge:.:ï Te :cirCt::elemets  sociated th 
tube,$re: so/.:chosên that:the gating:: volge 
generated: byï tube9 ,is. of:ï dtion:: just 
citïto llo.the:signàl:o  flequ-en'c.£o/le 
tube 2  in :peration: Thé;: the ,atig. voltages 
produced by the two multi.ibrar:mensov- 
lap 'very ï little: tre rime .:an: din" the: interyal 
deflneoe-b: tube:: gating: voltu, be 
off: '(its ioent: state.):ani tube:- 8 ,:is: also. eut 
off :«(bY: thet gatin-g: voltage, of ce 2:),.. 
the be: 25: terval;.:the,r]/cirt_has. a 
resont frequec,:::and tube $2 is:biased-at 
ld  rdy..t;receiveasil:rom the.parallel 
circuit omgrïd:$«: ::No,let':itbeassumad:,that; 
ding::this]ast:.interval,, a sial: o:-frequency 
velcps çthe: resont. :ffequeny ,reonse  'the 
vallel cicuit:and«:ube: : is :cae .to: conduct 
çroauceï an tput:stnl » atçterminals: 
In.:summarYDf theforegogoperatio;,:, sig- 
n:'¢umpri three« differen-t: Imquencies F, 
F;ad:,.hRg aïtime-occrence in the=order 
nmed and-:having::'.imeïrelati0nship such=:that 
ftequeny: Fï  wa's= applie  t termina  "during 
the' interwl: déflned': ,by  the:: flrst  muivibrar 
a (bes: t:an: 8) an :su¢hth::.frèquenc 
 :'w alied= art tmals -:::during: theintoe 
val: deflne.: by the' secon:mulvi'bratorr.means 
s.:.ecessary. in : orner  to :. produce: an:, output 
sigl: at-«terminal ,:-: Inthls:-,embOdiment 
representëd::the - lowoe frequency (.no::¢rent 
flow in either:winding::6 :r .Windig ])., ïrepre 
sented the : highest: equency: ( cuent, fl0w in 
bothïning :6:::d "ng "])' andF repre- 
sented- an: intemëatè: frequency. (Crent  fl0w 
a:  is: oly one:" ofthe: six :possible 
tns :of" these  tee frequencies. 
. To/ilIustrate::circ¢ :arrangements:for: dï-ffèl 
entcode, for:-example here;"islo,'.F:-.ter 
meoE'a: and:. hlgh, if ismerely: nëcessa. 
change-he: connectio of gli: 29ïso: tht it:goes 
to-:eanode: : instead of :anodê ::. us: the:low 
frequen¢y Ft.wi.: reverse: the :coductive ':condi- 
tionS. of ::the' trigger/cirent of : tube:9?bringing 
tube, 9 to  c0nductiontodraw.'crent-.through 
wifig- : Whenthls-hppens'.th'e,reduce:,in 
du:tance "rendem, the «,cirer-: ssitive :¢o:t in 
termedte ftequency. F. to -.airer:: the ¢onditïon 
0:th.trigger circuit-of-tub:e. 2;"thereb:binging 
tu'2 8 :to. conduction throug  ding ]ï,-With 
conduction thus :established through:e both: win'd 
is.6 and:-1,:thecirct-is aUsted :the:higb- 
est-ïrequen¢y, and with tube . 2 blocked,:at :grid 
» ouput-signats-can be-reatized.. It :is- gt-once 
apparentffor this-thate -unstable: period-of:the 
trigger ccuit-of-tube ï9 must persist.,for,at-least 
the .duration of the  an-d ,siat periods: 
 , It.should be noted that the -circt wi-ll hOt 
actuated af. the chosen signal, frequencycombina- 
 tion of , , ,, etc.- occur, simuiteously-be- 
caúse the. limited., input, sial, iH .hot. contain 
individual components-of-,sufficient ,amplitudeto 
operae., the circuit- associated, with-- tubes 9 
 and,.2 , 
 In. g. 2- is shown- a- variant-emboment .of 
 this inventionhose principal differencefrom 
.the embod, imt shown, in g 1 -lies in"inut 
resonant circuit . Winding  has-a:maetic 
cote,  and dergees.changes in itsincremental 
inducnce ,by virtue, of the,passage of- crent 
«doeect,,oughi:rather tn through d-irete 

6 
mgneticat,l« linkedv¢indings,  as, in:the Casë ' of 
theembodiment' ofFig 1: "Current:conroIling 
tubè 3  and 44:.- erre connected: lrî parllel  with " 
eachottier:andin series wïth:winding 4. -Wtïen 
5. they-are .causèd. to" 'conduct'; .they supërPose 
"D.- C."-.flux on the inductance: to.criangé the 
resennt, frequene -' of:. psrallet circuit:'4  irï 
cordance with the operation Of: the flrst, muqti 
vibrator: means (tube's', 4 and 46) and« the:sec- 
ond multivibrator'means '- (tubes:M and 4)..-:An 
input signal, compriSng:: energ.. 0'f three '' fre' 
quencies occurring,ina'.predetermi.ned'order must 
be applied at input terminals 4 in-orde: t'o 
cause tube 0 to conduct and .produCe n.outïut 
signal, at- terminals 1: The. samepermutations 
are possible:in tbis" embodiment as -were possible 
in,',the embodimen%' of'Fig. 1; K,. radiofequenCy 
chok -  in series With the current: controlliig 
tubes, -3and 4 and winding 4-! has-been f0und 
of-: vlue in preventing/premature' triggering, of 
the:: subsequent:: multivibrator, means: or. :0inci- 
dence tube,by the  sudden .starting of coriduction 
by'the'-current controlling tubes and, to prevént 
luding-of theresonant circuit 4 by 
 In: Fig. 3, to-.which reference is now' had,, 
shown u variant- embodimnt, in. whieh-::the 
capacitance, rather than the inductance of:the 
input"circuit is :changed by each succeeding.fre 
quency element' of. an.input signal:  In: this em- 
bodiment, both tubes. 6{-and 6.! are normally 
non-conclu:ring: - Each bas in itsplatecircuit:a 
respective-double contact, normally, open slow 
retease, relay 62-anda: These relas are-.ener: 
gized-'to close their, contacts only Whenthe par- 
ticular tube with which they-are-associated-is 
caused-to:conduct. ," Once energized by a:momen- 
taryî signal, .'the-elays .require « an . interval,- of 
rime todeenergize: (i, e«, slow release) .- which 
extends :beynd .the- existence of :the -momentary 
signal.. In: operation, an input,signal. COmlris- 
ing;:energy«of three :frequencies-l%; Fm- and-:F. 
o: descending: vatue- and- in. that:,order., may be 
applied- to input: tërminals 64: , lrequency, 
of the. value '. required to  develop the  resonant 
frequencY:'response of the-paattet, circuitïcom- 
.prisin .in-du:tance- {} and capacitanCe- i}6»- .un- 
biases :tube 6{}:and. thereby.energizes -elay  2. 
lely,.  in- closhug ifs contacts,. adds capaci- 
tnce:{}.te :cap.acitance. {}6:to.aler  the resonant 
input' requency.- te« F.  tt aise connects, grid 
6?of tube -61 to :the :'input-circuit so as.toready 
tfor-the:,next requency element :oF the: incom- 
ing:ç :signal.- This.etement, frequency - Fï,- de- 
 vetops the resonant,:frequency.response of the 
input circuit.-and , .unbases-tube, :6.! --to-closerelay 
6:» Rel,y-6,,i,n closing:tts contacts,'adds caPaci- 
tance, 69  to? c aP acit an:es   6  and 6  -,to, airer :"the 
resonant input frequencyo Fs.: It also cormects 
the-upp.er-, of 0uput terminals-, ,0, to,:.the:' input 
 circuit .so. ,as - to.ready:-it--for' Fi,,.the flnsl-.re- 
 quencï element of the- incoming:, signal2 
quency,, ls af inp.ut..terminals :64 'develops :the 
reson«nt frequency response of-the:input circuit 
and,thisïis-:communicated to:output terminals 
}, to: constitute the output-'signal« If wilt 
:alparent =to those-'versed=in-the art that :a',wde 
variety,ofchan'ges may ,be ruade in.the foregoi.ng 
-circuits, none of vhich -exceed the,-teachings:of. 
.this in-vention.. , Such ."changes  as .provtding a 
ïo olu.lity. of. input, circuits each «of-a particular 
frequency and..each"rendered vesponsie in-».turn 
ragher, than, a ,single'circuit the:resonant.fre - 
cluency., of..which :is .altered as. each»signat.ele- 
ment .s-. received«will-be seen to ,be sn:.obvious 
? 5 - "¢aviation.. 
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Since certain further changes may be made 
in the foregoing constructions and different em- 
bodiments of the invention may be made with- 
out departing from the scope thereof, it is in- 
tended that all marrer shown in the accompany- 
ing drawings or set forth in the accompanying 
specifications shaI1 be interpreted as fllustrative 
and hot in a limiting sense. 
The invention described herein may be manu- 
factured and used by or for the Government of 
the United States of America for governmental 
purposes without the payment of any royalties 
thereon or.therefor. 
What is claimed is:. 
1. A permutation coding circuit comprising, 
a saturable cote reactor, a capacitancecOnnected 
with said saturable cote reactor forming a paraI- 
lel resonant circuit therewith, means for apply- 
ing incoming signais to said paralIel circuit, a 
sequence of means each for changing, for an in- 
terval of rime, the degree of saturation of saïd 
saturable core reactor ïn response to the resonant 
frequency output of said parallel circuit, each 
member of said sequence except the rst being 
responsive fo said resonant frequency output only 
for the interval of rime durïng which the imme- 
diately preceding member of said sequence 
changes thereactance as said, and a coincidence 
point connected tó said parallel circuit and to 
the last member of said sequence for obtaining 
an output signal from the resonant frequency 
output signal of said parallel circuit only for the 
interval of rime during which saïd Iast member 
changes the degree of saturation of said saturable 
cote reactor as said. 
2, A permutation coding circuit comprising, a 
magnetic core inductïve winding, a capacitance 
connected to forma parallel circuit with at least 
a portion of said winding, means for applying 
incoming signals to said parallel circuit, a se- 
quence of serially connected means for produc 
ing gating voltages each connected fo said paral- 
lel circuit and each, except the first, operatively 
responsive fo the resonant frequency output of 
said parallel circuit only for the duration of the 
gating voltage produced by the immediately pre- 
ceding member in said sequence,a plurality of 
direct current, controlling means each connected 
to a respective member of said sequence and 
operative responsively to the gating voltage of 
the member to whichconnected to alter the 
incremental inductance of said winding, and 
coincidence tube means connected to said parallel 
circuit and fo the last member in said sequence 
operative responsively to the resonant frequency 
output of said parallel circuit to produce an out- 
put signal only for the duration of the gating 
voltage produced by said last member. 
3. A permutation coding circuit comprising, a 
magnetic cote inductance, a capacitance con- 
nected fo form a parallel circuit with af least 
a portion of said inductance, means for apply- 
ing incoming signals to said parallel circuit, a 
sequence of serially connected multivibrator 
means for producing gating voltages each con- 
nected to said parallel circuit and each except 
the first operatively responsive fo the resonant 
frequency out-put of said parallel circuit only for 
the duration of the gating voltage produced by 
the immediately preceding multivibrator means 
in said sequence, a source of current, a pluralitY 
of direct current controlling means each con- 
nected in series with said source of current ad 
at least a portion of said inductance and to a 
respective one of said muitivibrator means and 

each .operatively responsive fo the gating voltage 
of the multivibrator means fo which connected, 
and coincidence tube means connected to said 
parallel circuit and to the last multivibrator 
5 means in said sequence operative responsively 
to the resonant frequency output of said parallel 
circuit to produce an output signal only for the 
duration of the gating voltage produced by said 
last multivibrator means. 
10 4. A permutation coding circuit comprising, a 
magnetic cote inductance having a plurality of 
discrete magnetically linked windings, a capaci- 
tance connected to form a parallel circuit with 
one of said windings, means for applying in- 
]5 comïng signals to said parallel circuit, a sequence 
of serially connected multivibrator means for 
producing gating voltages each connected to said 
parallel circuit and each, except the first, op- 
eratively responsive to the resonant frequency 
20 output of said parallel circuit only for the dura- 
tion of the gating voltage produced by the im- 
mediately preceding multivibrator means in said 
sequence, a source of current, a plurality of di- 
rect current controlling means each connected 
25 in series with. said soin'ce of current and to a 
respective one of the remaining windings of said 
plurality and to a respective one of said multi- 
vibrator means and each operatively responsive 
to the gating voltage of the multivibrator means 
3O to which connected, and coincidence tube means 
connected fo said parallel circuit and fo the last 
multivibrator means in said sequence operative 
responsively fo the resonant frequency output of 
said parallel circuit to produce an output signal 
35 only for the duration of the gating voltage pro- 
duced by said last multivibrator means. 
5. A permutation coding circuit comprising a 
magnetic cote inductance hving af least three 
discrete magnetically linked windings, a capaci- 
¢0 tance connected fo forma parallel circuit with e 
first of said windings, means for applying incom- 
ing signals fo said parallel circuit, a first multi- 
vibrator means connected to said parallel cïrcuit 
for producing a first gating voltage of predeter- 
45 mined duration in response only fo the resonant 
frequency out-put of said parallel circuit, a source 
of current, direct current control means connect- 
ed in series with said source of current and the 
second of said windings and fo said first multi- 
50 vibrator means operatively responsive fo said first 
gating voltage, a second multivibrator means con- 
nected to said paraIlel circuit and fo said first 
multivibrator means for producing a second gat- 
ing voltage of predetermined duration in response 
5 fo the resonant frequency output of said parallel 
circuit only for the duration of said first gating 
voltage, direct current control means connected 
in series with said source of current und the third 
of said windings and to said second multivibrator 
60 means operatïvely responsive to said second gat- 
ing voltage, and coincidence tube means connect- 
ed to said parallel circuit and to said second 
multivibrator means operative responsively fo the 
resonant frequency output of said parallel circuit 
65 to produce an output signal only £or the duration 
of said second gating voltage. 
6. A permutation coding circuit comprising a 
magnetic cote inductance having at least three 
discrete magnetically linked windings, a capaci- 
70 tance connected o form a parallel circuit with 
the first of said windings, means for applying in- 
coming signals fo said parallel circuit, a first vacu 
um tube keying means connected fo said parallel 
circuit for producing a keying signal in response 
75 .only to the resonant frequency outputof said 
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para]lel circuit, .a first multivibrator connected to 
said first keying meas for producing a first gat- 
ing voltage of predetermined duration in response 
only to the output of said keying means, a source 
of current, direct current control means connect- 
ed in series with said source of current and the 
second of said windings and to said first multi- 
vibrator operatively responsive to said first gating 
voltage, a second vacuum tube keying means con- 
nected to said paralle] circuit and to said first 
muitivibrator for producing a keying signa] on]y 
in response fo the coincidental occurrence of said 
first gating voltage and the resonant frequency 
output of said para]le] circuit, a second mu]ti- 
vibator cormected to said second keying means 
îor producing a second gating voltage of prede- 
ermined duration in response on]y to the output 
of said second keying means, direct current con- 
tro] means connected in series with said source 
of current and the third of said windings and fo 
said second mu]tivibrator operatively responsive 
to said second gating voltage, and coincidence 
tube means connected to said parallel circuit and 
to said second multivibrator for producing an out- 
Dut signa] on]y in response to the coincidental oc- 
currence of said second gating voltage and the 
resonant frequency output of said parallel cir- 
cuit. 
7. A permutation coding circuit comprising a 
magnetic cote inductive winding, a capacitance 
connected to forma parallel circuit with said 
winding, means for applying incoming signals to 
said paral]el circuit, a sequence of seria]lF con- 
nected multivibrator means for producing gating 
voltages each connected fo said parallel circuit 
and each, except the first, operatively responsive 

10 
to the resonant frequency output of said parallel 
circuit on]y for the duration of the gating voltage 
produced by the immediate]y preceding multivi- 
brator means in said sequence, a source of cur- 
5 rent, a p]urality of direct current controlling 
means connected in para]le] one with the other 
and eachin series between said source of current 
and said inductive vinding, each of said direct 
current contro]]ing means also being connected 
10 to a respective one of said multivibrator means 
and being operative]y responsive to the gating 
voltage of the multivibrator means to which con- 
nected, and coincidence tube means connected to 
said para]]el circuit and to the ]ast muitivibrator 
15 means in said sequence operative responsively to 
the resonant frequency output of said paral]e] cir- 
cuit to produce an output signal on]y for the dura- 
tion of the gating voltage produced by said last 
multivibrator means. 
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